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Abstract

‘Mats-kyeong-chae (Brassica lee ssp. namai cv. Tongssamchoo)’, a new type of sweet Korean cabbage for

fresh wrapping and soup cooking, was released by the Korea National College of Agriculture and Fisheries. The shelf-
life and quality changes of this new cultivar was evaluated by packaging with PP (polypropylene) film bag and storing
at three temperatures (5°C, 15°C, and 25°C). As control, the cabbage was packaged in a corrugated paper box and stored
at 25°C. At the storage temperature of 5°C, the degree of freshness, weight loss, hue angle and SPAD on cabbage pack-
aged with PP film bag maintained its good quality and exhibited a longer period of marketable life compared to the sam-
ples stored in other treatments. Results showed that the use of PP film packaging and storing at 5°C could be the optimum
condition for commercial storage of ‘Mats-kyeong-chae’. Further investigation on other quality parameters according to
different packaging methods would be useful in maintaining the quality of ‘Mats-kyeong-chae’ at postharvest stages.
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Fig. 1. Change in general appearance of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and 25°C)
and packaging treatment. Grade from sensory evaluation table: 4 (excellent), 3 (good with marketability), 2 (fair), 1 (poor) and 0 (very
poor). ~CCapital letters mean values with different superscript letters within temperatures are significantly different by Duncan’s multiple
range test at p<0.05. **Small letters mean values with different superscript letters within storage times are significantly different by Dun-
can’s multiple range test at p<0.05. Data represent the mean+SE of five replicates.
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Fig. 2. Changes in the appearance of ‘Mats-kyeong-chae’ by different temperature (5°C, 15°C, and 25°C) and packaging treatment.
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Fig. 3. Change in the fresh weight loss of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and
25°C) and packaging treatment. “PCapital letters mean values with different superscript letters within temperatures are significantly
different by Duncan’s multiple range test at p<0.05. *#Small letters mean values with different superscript letters within storage times
are significantly different by Duncan’s multiple range test at p<0.05. Data represent the meantSE of five replicates.
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Fig. 4. Change in the SPAD value of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and 25°C)
and packaging treatment. A"“Capital letters mean values with different superscript letters within temperatures are significantly different
by Duncan’s multiple range test at p<0.05. **Small letters mean values with different superscript letters within storage times are signifi-
cantly different by Duncan’s multiple range test at p<0.05. Data represent the mean+SE of five replicates.
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Fig. 5. Change in the hue angle of leaf vegetable ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C,
and 25°C) and packaging treatment. A““Capital letters mean values with different superscript letters within temperatures are significantly
different by Duncan’s multiple range test at p<0.05. *“Small letters mean values with different superscript letters within storage times
are significantly different by Duncan’s multiple range test at p<0.05. Data represent the meantSE of five replicates.
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Fig. 6. Change in the moisture content of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and
25°C) and packaging treatment. “Capital letters mean values with different superscript letters within temperatures are significantly dif-
ferent by Duncan’s multiple range test at p<0.05. *°Small letters mean values with different superscript letters within storage times are
significantly different by Duncan’s multiple range test at p<0.05. Data represent the meantSE of five replicates.
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Fig. 7. Change in the moisture content of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and
25°C) and packaging treatment. “"CCapital letters mean values with different superscript letters within temperatures are significantly dif-
ferent by Duncan’s multiple range test at p<0.05. *°Small letters mean values with different superscript letters within storage times are
significantly different by Duncan’s multiple range test at p<0.05. Data represent the meantSE of five replicates.
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Fig. 8. Change in Soluble solids content of ‘Mats-kyeong-chae’ as a function of storage time by different temperature (5°C, 15°C, and
25°C) and packaging treatment. “Capital letters mean values with different superscript letters within temperatures are significantly dif-
ferent by Duncan’s multiple range test at p<0.05. *°Small letters mean values with different superscript letters within storage times are
significantly different by Duncan’s multiple range test at p<0.05. Data represent the meantSE of five replicates.

U AxF of i) 2 g3 FSiskA] et A4 5°C
oA AAA Wsh= A 717ke] Zastel] whet 27 124
T fAkeE AR JEREAIRE ool Aot wolx ¢
JAI9} zlolE HEH], o= Fig. 2049} 2ol Euio
93 Ro 2 FtFE)

Kim 5292 9o 2te A Soll spalFol e Az 2
%8 cell fragility 5ol 98l A=7b A #7d/do] o
o] Utk sIReH, Chang 52 H-aololl Al et
o] #glol} nAER 2 Fo] 7ME3lE L, Oqﬁ}i Il &
2 Wsltel A7 o] ARAETAL stk HAFS v
iH oM F50 22 Astel A disiA 4741 7F 3

74__; .ﬂrﬂ&]o} _'t;z ] 7].}4 o] st 7—]_; B

‘ﬂ‘:}.
6. 1188 1YE (Soluble solids content) H 3t
AR e] N TEE FEHSSCYe UL A1719) Blas)

A sk AEE oy foatele {1t Fig. 89
A 25°C 35 XA E}ﬂ Aot g2l A7 4dAel 2
«1 94%0114 Fig. 7¢] 7%= ®s}
A2 2 QM 8ol <8 vl
U= ddo] opdrt J&DP%D}. Park3} Yoon?®- Alszfol| A
A T AR J3l oz s gt S 3t
Ao}, A= FEAFTE ol GAF(HANLD)ZA T
gl we 7R AdE FH(SSC)] T7F T2 HolA
5

e Ao® detErh ok 5°CllM A% 7171e] STt
ufel 2% ke el Bled, ole 7R i el

7. 34
WA e] £ Aolo] me FFo) tje 2Eur) wst
A== 2O 7

Ao s UESITE Fig. 9olM Bl el 535
SR 250 wE Wl A== o
A Ee Ao Z Holth &% zjojof =
oA e EEELS 5°CAIA 21.7 mg CO,kg'-h!, 15°Ce]
A 33.0 mg C02 kg'h!, 25°CollA= 42.6 mg CO, kg :

hlozx, 2% Wl we &5 Hapt e JaRe 4
Fo} Hlwstel?) ZrhEe] 22 Zlo 7 YERdT)

o7} e

50
= [
>
8 i
o 30
g 3
8 T
S 204 1
c
k<]
£ 104
Q.
7]
(0]
14

0

5°C 15°C 25°C
Temperature

Fig. 9. Change in respiration rate of ‘Mats-kyeong-chae’ as aff-
ected by different temperature (5°C, 15°C, and 25°C). Data rep-
resent the mean+SE of five replicates.



Vol. 24, No. 3 (2018) BHAA O] AL A

A ZHe ol g-elellA <drfelEg L] XA (Cie-
horium intybus LYe &%= fold weg} 3552 M3l A=
7h 3A) ke Ao A Yed?), AEAY 55 5
AE e JAFet gl 2xd wE 5% Fx visht 2
4_E vepstth Bae ¥ i‘:«] tﬂﬁ}i i

RS Zo= HRIY “%iﬂ 257 }iﬁ}ﬂfﬂ % 5
71wt oy}, AT et AEA **15}0115 FFS
nAe Ao EOlL AOZ UERT) wbA] AEfAE
A= 5°CeF e A2olX TFS W50 rHA} 285
ARAA A%F-Faslor 2 2oz dAds
2 o

ANZo] FEoZ SAE sA ] 78 & A 54
HAA, A225°C)0lA HdHoZ f55He ZUA Fol
w2 AAsPAA 5 PP ZE XA vwsilon s
g FE SRR 5°Ce} 15°CR AAgate], A% o] o3
sh, AT A, A AR} 58 52 SAEI
YA E AL 25°ColA 4Y LR AEAS §A8F
A=, *o%é A gollM f3- PP 5 0] FHA| Fo]
uh2s AR ohA =9ko ) B {3 PP BF XSl
?%kE—g— GE]ehH SCAME 24U7HA] FEES A8

AL, 15°ColA= 8Y7tolUTt. o]= SPADS} 22 A4 3
Zo|u Hue angled} 7HS AVJHSIOIME L@ 7o
H2 BAFYh. g Wl wE Zol= A

AP o2 5T FHA| Fo] 8~ XA} §-3 PP
59 &S Hlﬂo};ﬂ—é A 2@ Aol ﬂom Sl
Gort, AATFoIL A L AAJolA ZolE Hel, I

o &gt AXA 3t AAEAY. 250 ujehA Xii ?ﬂ
o] T2 2% ZARD ARE ¢ AT = Je Ae

BATZI TF3 7ol AR 2=7F W 50l T

01264302)’°] ) EL 2] °J_§ O]Tq§igqq EARge

[s])]
4, o1l u(xﬂﬂ-wkw) 13 %(AH‘%‘%ZH%@%%&

npl A48 dEIEAEERAA IS e

10.

11.

12.

13.

14.

+

o
ral

o
Lo

. Lee, G H. 2018. Mats-kyeong-chae. Korean intellectual pro-

perty office Patent 40-2018-0006175.

. Lee, GH., Kang Y.G and Lee, S.H. 2015. Brassica lee ssp.

nami cv. Tongssamchoo as a new variety plant and a method
for breeding the same. Korean intellectual property office
Patent 10-2015-0020470.

. Lee, J. S., Chung, D. S., Choi, J. W,, Jo, M. A, Lee, Y. S,

and Chun, C. H. 2006. Effects of storage temperature and
packaging treatment on the quality of leaf lettuce. Kor. J.
Food Preserv. 13: 8-12.

. Lee, J. S, Lee, H. E, Lee, Y. S., and Chun, C. H. 2008.

Effect of packaging methods on the quality of leaf lettuce.
Kor. J. Food Preserv. 15: 630-634.

. Kader, A. A. 2002. Postharvest biology and technology. An

overview, In: Postharvest technology of horticultural crops,
Kader, A. A. (Editor), University of California. Oakland. CA.
USA. 39-47.

. Hortog, M. L. A. T. M., Jeoren, L., Nico, S., and Bart, M.

M. (2007) The impact of biological variation on postharvest
behavior: the case of dynamic temperature conditions. Post-
harvest Bio. Technol. 43: 183-192.

. Jang, M. S,, Lee, J. S., Dulal Chandra., Choi, J. W., Park, M.

H., Choi, H. J., Hong, Y. P, and Kim, J. G. 2017. Quality
characteristics of Korean chiv (Allium tuberosum Rotter) as
affected by inner film packaging methods in paper box. Kor-
ean J. Packaging Sci. Technol. 23: 143-150.

. Jeong, J. C., Woo, P. K., and Joon, Y. Y. (1990) Influence of

packaging with high-density polyethylene film on the quality
of leaf lettuce during low temperature storage. J. Kor. Soc.
Hort. Sci. 31: 219-225.

. Publishing committee for experimental method in plant nutri-

tion. 1990. Experimemtal method in nutrition. Hakuyusha.
Tokyo. Japan. 371-373.

Hunter Lab. 2001. Hunter L, a, b, veraus CIE 1976 L", a’, b".
Application Note 13, 1-4.

Cho, M. A., Hong, Y. P, Choi, J. W., Won, Y. B., and Bae,
D. H. 2009. Effect of packaging film and storage temperature
on quality maintenance of Broccoli. Kor. J. Hortic. Sci. Tech-
nol. 27: 128-139.

RDA (Rual Development Administration ). 2003. Manual for
agriculture investigation. Suwon. Korea. [In Korean]

Lee, J. S., Chung, D. S., Lee, J. W, Lim, B. S, Lee, Y. S,
and Chun, C. H. 2007. Effects of cultivars and storage temp-
erature on shelf-life of leaf lettuces. Kor. J. Food Preserv.
14: 345-350.

Dualal Chandra, Lee, J. S., Choi, H. J., and Kim, J. G. 2017.



130

20.

21.

o
A

ozt

fol

Effects of packaging on shelf life and postharvest qualities of
radish roots during storage at low temperature for an extended
period. J. Food Qual. 3942071: 1-12.

. Hong, Y. P, Chang, M. S., Kim, S. B, Lee, M. J,, Lee, S. ],

Kim, J. W., and Kim, J. G. 2017. Determination of optimal
temperature and humidity of onion and welsh onion for short-
term distribution at garak wholesale market. Kor. J. Hortic.
Sci. Technol. 35: 55-56.

. Jeong, J. C., Woo, P. K., and Joon, Y. Y. 1990. Influence of

packaging with high-density polyethylene film on the quality
of leaf lettuce during low temperature storage. J. Kor. Soc.
Hort. Sci. 31: 219-225.

. Chung, H. D. 2000. Water management for improvement of

quality and productivity of vegetable crops. Kor. J. Hort. Sci.
Technol. 18: 420-436.

. Bark, D. E., Yoon, Y. N., Woo, Y. J., Cheung, G. H., Hwang,

S. B, Park, S, H., Jeong, J. Y., Shin, Chul., Choi, D. S., Lim,
J. H,, Park, S. E., and Lee, J. S. 2015. Freshness comparison
of lettuce (Lactuca sativa L.) in accordance with storage and
packaging method on high-temperature Period. Korean J.
Packaging Sci. Technol. 21: 1-6.

. Kays, S, J. 1991. Postharvest physiology of perishable plant

products. AVI Publishing. NY. USA.

Jung, G T, Lee, G. J.,, Ryu, J,, Na, J. S., and Ju, I. O. 1995.
Effect of packaging methods on the shelf-life of tomato.
Korean J. Post-Harvest Sci. Technol. Agri. Products 2: 147-
154.

Shin, K.H., Park, J. H., Choi, J., Han, J. S., and Lim, K. C.

. H}

OtEd -olds ot 2 gstsl Al

22.

23.

24.

25.

26.

217.

28.

2001. Effects of storage temperature and water contents on
the quality in crube green tea. J. Kor. Tea Soc. 7: 15-25.
Youn, J, T., Kwon, H. J., Hong, G. P, and Ahn, M. S. 1999.
The changes of nutrient composition in the edible potato vari-
eties during storage. Kor. J. Hortic. Sci. Technol. 17: 467-469.
Park, K. W. 1983. Effects of fertilization irrigation and harv-
esting period on the quality of vegetable crops. J. Kor. Soc.
Hort. Sci. 24: 325-337.

Kim, J. G, Choi, J. W., and Park, M. H. 2016. Effect of dif-
ferent days of postharvest and CO, concentrations on the qua-
lity of  Seolhyang’ strawberry during storage. Kor. J. Food
Preserv. 23: 12-19.

Chang, K. H., Lee, D. H., Kim, I, S., Kang, I. K., and Byun,
J. K. 1999. Changes in the cell wall components during the
softening in peach fruits. J. Kor. Soc. Hort. Sci. 40: 355-358.
Park, Y. M. and Yoon, T. M. 2012. Effects of postharvest 1-
MCP treatment storage method, and shelf temperature on qua-
lity changes of ‘Gamhong’ apple during export simulation.
Kor. J. Hortic. Sci. Technol. 30: 725-733.

Kenneth C. Gross, Chien Yi Wang, and Mikal Saltveit. 2016.
The commercial storage of fruits, vegetables, and florist and
nursery stocks. USDA.

Bae, R. N. and Chung, D. S. 2003. Chilling injury tempera-
ture and changes of quality during storage or marketing in
leaf lettuce. Kor. J. Hort. Sci. Technol. 21: 190-193.

FO1:2018.11.06 / AIAFEE: 2018.12.07 / AR EA: 2018.12.24



